thelioma that is characterized by the presence of fibroblasts and collagen. A sclerosing mesothelioma is probably a variant of fibrous or sarcomatous mesothelioma, with the presence of numerous normal fibroblasts. Grossly and microscopically, this case was similar to sclerosing mesothelioma reported previously in 5 dogs. 3 In that report, 3 of the 5 dogs were German shepherds and all were males. All 5 had a serosanguineous effusion in the abdominal cavity, and 3 had effusion in the pleural cavity, All 5 dogs had abnormalities of the prostate. In another report of 2 dogs with sclerosing mesothelioma, 6 both were male German shepherds with prostatic hypertrophy. These findings strongly suggest a correlation in male German shepherds between prostatic hypertrophy and sclerosing mesothelioma.
Microscopically, Fig. 3 closely resembles photomicrographs in the previous reports. 3, 6 This case differs from those, however, in that cells were not seen lining the serosal surface, cysts, or in large foci. However, more mesothelial cells were seen on the serosal surface with immunoperoxidase staining than were recognized with hematoxylin and eosin. This lesion may have been of longer duration, with more fibrosis and fewer mesothelial cells.
Electron microscopy is seldom helpful in differentiating adenocarcinomas from mesotheliomas 8 because both are composed of epithelial cells. Furthermore, mesothelial cells in mesotheliomas are often normal rather than anaplastic. 13 Ultrastructurally, mesothelial cells are characterized by long surface microvilli, desmosomes, microfilaments, well-developed rER, and sometimes vacuoles. In this dog, microvilli were short and few, probably because the cells were interspersed between fibroblasts rather than in their usual surface location. The intercellular junctions contained desmosomes, which were not classical but were similar to those previously illustrated. 6 This case was challenging because of the several logical differential diagnoses and illustrates the need and benefit of using supportive diagnostic techniques.
Scoliosis and hydrocephalus in an ovine fetus infected with Toxoplasma gondii
Leslie W. Woods, Mark L. Anderson are no documented reports of hydrocephalus or skeletal de-Two full-term twin ovine fetuses were submitted to the formities in animals associated with congenital infection. 5, 10 California Veterinary Diagnostic Laboratory for necropsy.
Congenital infection with T. gondii can cause chorioretinitis, Both fetuses were dead on delivery by cesarian section, which hydrocephalus, microcephalus, and mental retardation in huwas performed on the ewe after the amniotic sac failed to mans. 5 This is a report of scoliosis and hydrocephalus in a rupture and oxytocin therapy failed to induce cervical dilation.
From the California Veterinary Diagnostic Laboratory System
The ewe was 1 of 3 registered Suffolk maiden ewes and 1
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ram lamb (average weight of 82 kg) that were purchased 6
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months previously and placed in the same pasture as a 3-year old ewe. The ewes were allowed free entrance to a barn that was frequently occupied by the family cat. All maiden ewes and the 3-year-old ewe in this pasture aborted or delivered stillborn or weak lambs that died within 24 hours, except for 1 ram lamb, which was born with a "skewed" hip. Twenty-five ewes in an adjacent pasture that were serviced by a 5-year-old ram delivered 2 lambs per ewe.
One fetus was mummified and was not examined histologically. The intact fetus was fully haired but small (crownrump length = 38 cm). There was scoliosis of the midthoracic vertebral column. The pleural cavity and pericardial sac contained 50 ml of red-tinged pleural fluid and 10 ml of pericardial fluid, respectively. The cerebellum appeared small, and upon sectioning the whole brain, the lateral ventricles were moderately dilated and fluid-filled.
Bacterial aerobic culture on blood agar yielded E. coli from the lung, liver, abomasum, and placenta. Culture, darkfield examination, and fluorescent antibody test (FAT) were negative for Campylobacter sp. and Leptospira sp. Cryostat sections of liver and lung examined using FAT for bluetongue virus and border disease virus were negative for viral antigen, and FAT on placenta was negative for Chlamydia psittaci. No viral agents were isolated from an organ pool of liver, kidney, lung, spleen, brain, and placenta from both fetuses on bighorn fetal tongue explant cells after 3 passages.
Fetal fluid collected from the pleural and peritoneal cavities was negative for antibody to Brucella ovis by enzymelinked immunosorbent assay, bluetongue virus by agar gel immunodiffusion (AGID), and ovine border disease virus (BDV) by serum virus neutralization (SVN) test (negative at 1:32). Fetal fluid was negative for antibody to T. gondii using latex agglutination (LA) and Cache Valley virus (CVV) determined by SVN (< 8). Quantitative immunoglobulins were < 10 mg/ 100 ml (AGID). Bacterial contamination prevented evaluation of fetal fluid for antibody to Leptospira sp:
Serum samples from the 4 ewes that aborted or produced stillborn or weak lambs and 3 ewes from the adjacent pasture were tested for antibody to BDV using SVN and for antibody to Toxoplasma using LA. All serum samples were negative for antibody to BDV. Toxoplasma titers were positive in all samples tested (1 at 1:16, 3 at 1:512, and 3 > 1:2,048).
Kidney and liver were analyzed for heavy metals (arsenic, cadmium, copper, iron, molybdenum, phosphorus, and selenium). Liver selenium concentration was marginally low Radiographs were taken of the dismembered limbs and the vertebral column to rule out spider lamb syndrome and the associated genetic defect as a cause of the skeletal deformities. The ram that sired the submitted lambs was known to be genetically linked to a ram known to sire "spider lambs." There were no significant abnormalities associated with ossification centers of the long bones that would be consistent with spider lamb syndrome. Radiographs showed scoliosis of the midthoracic vertebral column between T7-8 and T8-9 ( Fig. 1) .
Histopathologic examination of the brain revealed an irregular hypercellular, necrotic focus in the gray matter of the anterior cerebral cortex that contained 3 spherical cysts of various sizes (20-40 µm). Cyst walls were inapparent. Cysts were packed with small amphophilic spheres (bradyzoites) approximately 1 µm in diameter (Fig. 2) . In the placenta, trophoblasts in the chorioallantois were packed with intracytoplasmic gram-negative rods. The villi were congested, and there were small superficial foci of necrosis sometimes associated with mixed inflammatory cell infiltrates. Intervillus spaces contained sloughed cell debris. There was patchy mineralization, light diffuse numbers of histiocytes, and rare giant cells in the placental stroma. Intercotyledonary regions were unremarkable. In the lungs, there were clusters of neutrophils within some bronchioles and alveoli and diffuse light numbers of neutrophils throughout the interlobular septa.
Immunohistochemical examination for T. gondii and Neospora caninum was performed on the brain and placenta as previously described.* Paraffin sections of fetal brain and placenta were processed and stained with rabbit antibody to T. gondii a (1:200 dilution) and N. caninum. Toxoplasma gondii-and N. caninum-infected mouse tissues served as positive controls. Negative controls included nonimmune rabbit serum and deletion of primary antibody. Immunoperoxidase specific for T. gondii revealed the presence of positively stained cysts within and adjacent to a necrotic focus in the brain and multiple cysts and free tachyzoites in areas of inflammation in the placenta. Cysts and tachyzoites did not stain using the N. caninum-specific immunoperoxidase test.
Toxoplasma gondii has long been recognized as a cause of infertility and perinatal death in sheep. 5, 10 Histologic lesions in the fetus are well documented and may include focal encephalitis, necrotising bronchopneumonia, hepatitis, nonsuppurative myositis, and myocarditis or focal necrosis, inflammation, and mineralization in the placenta. 3, 5, 9 The primary histologic lesions seen in the fetus in this report were focal encephalitis and placentitis. A mild bronchopneumonia was also seen, but whether the inflammatory response seen in the lung was due to infection with T. gondii or to E. coli is unknown, because E. coli was isolated from the lung, liver, abomasum, and placenta. Although E. coli was evident in the placenta histologically and by isolation, areas of inflammation correlated more with the presence of T. gondii cysts or tachyzoites, as demonstrated by immunoperoxidase, than with E. coli.
Scoliosis and hydrocephalus have never been reported in association with congenital toxoplasmosis in animals. In sheep, in utero infection with Akabane virus, 12 CVV, 4 and BDV l may cause skeletal deformities and hydranencephaly. Results of virus isolation attempts from a pool of fetal tissues from both fetuses and results of FAT on tissues were negative for these viruses. In addition, antibodies to BDV and CVV were not detected in fetal fluid (BDV and CVV) or in serum from the ewes (BDV).
Fetal fluid was negative for antibody to T. gondii. Specific antibody in presuckling lambs is diagnostic for Toxoplasma infection, 3 but the absence of antibody to T. gondii does not preclude the possibility of infection. One study showed that specific antibody was only present in fetuses from experimentally infected ewes 30 days after inoculation with T. gondii, although abortion occurred as early as 15 days after inoculation, when the organism was present in fetal tissues. 3 High titers to T. gondii in 6 of the 7 serum samples from ewes in the same pasture and in the adjacent pasture is an indication of exposure and infection with T. gondii. Antibody titers peak prior to abortion, so convalescent serum samples were not obtained. 7 Hydrocephalus, although never associated with congenital toxoplasmosis in animals, has been reported in humans. Injury to the subependymal tissue of the wall of the lateral ventricles with subsequent cellular sloughing and blockage of the aqueduct leads to dilatation of the lateral ventricles and hydrocephalus. 5 Scoliosis can be associated with spider lamb syndrome. 13 Specific radiographic changes consistent with this syndrome were absent in this fetus. Other causes of skeletal deformities, such as ingestion of Conium maculata (poison hemlock) or Lupinus sp., cannot be completely ruled out, but these plants were not found in the pasture. Recent studies of plant-in-duced congenital skeletal deformities indicate that skeletal deformities can be due to reduced fetal motility. 11 In utero activity of the fetus is required to stretch tendons and ligaments for normal skeletal formation. Lower motor neuron dysfunction 6 and spinal cord anomaly 8 associated with infection by another protozoan, N. caninum, has been reported. Therefore, fetal infection with T. gondii may result in reduced mobility during a time when activity is required for normal skeletal development, resulting in subsequent skeletal deformities such as scoliosis or kyphosis.
